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SCIENCE EDUCATIOfSi FERSONMEL IN LONDOM 



Thisedftion of Scttir-^ Educstjon iMewslocter Is the first to be issued since the reorganisation, on October 10 
of the Education and Science Divi'^Jon of the Br/tish Coundl. 

The reorgflnised Division tins the following Depar tments: 

Higher Education and Science DirQrt^)r: Mr C N Hortun 

iV<edis ireccor: Mr T Singieton 

Schools and Further Educatinn DirDctor: Dr J Barrott 

The whcio Division islQCatecl at 10 Sprirg Gardens, Londan SWI, with tho '^h^^ motion of Media Depgrtment, which 
is at Tavist )ck House, Tayistock Square, London WC t 

Scf^^^oNnnJ FiJrthgf Educatlor^ Dopartment is 5u!>c>i\/!ded mw ih?^ ^of .ny unu:: 

Further Education Unit Head: Mr D R Hf«wt?ll 

Schools Jnd Teacher EducotloA Unit Head: Mr G C C iUiny 

SciGnco and M^thernstics Education Unit Hi^sdi Mr D G Chijmnn 

Science and Mathenriatici Education Unit is responsible for coordination of the CuMncil's v\^orN in Science and 
Mathamaiics education at school levil, and in science teacher education, gnj proudes advisorvand information 
:an/ 'CCE In thcisQ flelcs. 

The present staff of the Science and Mathematics Education Unit are; 
Mr Dennis Chisman: Head, SMiU 



Mrs Julia Nightingale: 
Miss Hilary Suffern: 
Miss Daphne Tftheridge: 
Mr Frank Watscn: 
Mr Bryan Wilson= 



Assiitarit 

Education Officer {Biological Scienees) 
Information Officer 
Education Officer <ACTS3 
iducation Officer <Mat.hematics) 



SCIENCE EDUCATION PERSONNiL (ISI OVERSiAS COUNTRIES 

The British Couneil Is ictivs in iciance education overseas In nriany ways, and one of the nnoit important Is In the 
personnel spectally fecruited to work "in the field". Aimall number of the people operate from Sritiih Counelt 
offices, and these are in the first list below, 

A much greater number are recruited under Aid to Commonwealth Teaching of Scienea (ACTS) Scheme 
(pee SEN 21.2)* and these are very cften closely involved with currloulum development or in'teivlee trainjn& 
projects run by the host govern nant. The ACTS officers are given in the second Hst below, 

There are, in addltiori, many Officers, who are scientifically qualified, In posts as Representatives, Assistant 
Representativei or Science Officers oversaas whose names are not listed here, but who are involved from time 
to time in science education work, 

1. ^ienoe Education Specialim working for Britlih Couri€ii Wiees 



EKLC 



INDIA 


Assistant Education Adviser, (Science), Delhi 


Dr J ^ BURTON 




SclanGe Education Officer, Deihi 


Mrs U BAJPAI 




Science Education Officer, Bombay 


Ml NAIK 




Sclance iducation Officer, IMadrai 


G fVI JOHN 


INDONESIA 


Science Education Officer, Djakarla 


B YOUNG 


KENYA 


Science Education Officer, Nairobi 


S MOSS 


MALAYSIA 


&ience Education Officer, Kuala Lumpur 


A D BATES 


NIGERiA 


Assistant Representative (Sclince), Lagos 


A E ASHWORTH 




Assistant Olractor (Science), Ibadan 


J M S WHITTELL 




Assistant Director (Sciince), Kiduni 


M B ATKINSON 


PAKISTAN 


Asiistint Ripreientativi 4 


J L DOBSON 



2, ACTS Ofilmtt 
Country 

BAflBADOS 

BOTSWANA 



JAMAjCA 



Post 

Consultant, Carlbboan Regional Sciancc Project 
Uhiverslty of West Indies, Cave Hill 

Education Officer (Inspector) Maths 
Ministry of EdiJcatlofi, Gaborone 

Science Curriculnrn Dpvelopment Officer 
Ministry of Educatlcn, Gaborone 

Consyltont, Science Education Centre 
Ur'ivcr^itv of Wsist Infii^f, Kingslon 



Officer 

C M LANCASTER 
IVl IVIACRAE 
D C SANDERS 
P OKERA 



KENYA 

LESOTHO 

MALAWI 



MALAYSIA 



MALTA 

MAURITIUS 

NIGERIA 



SIERRA LEONE 
SRI LANKA 



SWAZILAND 
ZAMBIA 



Senior Curriculum Specialist [Maihs) 
Institute of Educetion, Nairobi 

Maths/Science Advisory Officer 
Notional Teacher Training Coli'^ne, Masfiru 

Senior Lecturer (Primar\' Sclenca) 
Lilongwe Teachars College 

Senior Lecturer (BiDlogy) 
Univirsity of Malawi, Zomba 

Education Officer (Secondary Science) 
Miniitry of Edueation, Kuala Lumpur 

Education Officer (Secondary Maths) 
Ministry 0* EducatiDn, Kuala Lumpur 

Advisaron Science Teaching 
Ministry of iducailon, Vatetta 

Speciiliit in the teaching of Science 
Inititutt of EdUGation, Redult 

Senior Lecturer (Maths Education) 
University of Ibadan 

Lecturer in Educalion (General Science) 
University of lfe 

Lecturer (Primary Science Education) 
Ahmadu Bello University, Zaria 

Curriculunn Revlilon Officer (Sacondary Science) 
University of Siarra Leone, Fourah Bay 

Consultant in Science Education 
Ministry of Education, Colombo 

Adviser in NathematiGS 
Ministry of Educition, Colombo 

Head, Science Department 

William Pitcher Teachers Training College, fVianzinj 

^nior Adviier In Science Education (Primary Scifence) 
Miniitry of EducatiDn, Lusaka 

Lecturer in Mathi ^ 
University of Za^biai Lusaka 



R ALLPRESS 

A HERRIOT 

Dr W S RICHARDS 

Miss H M MEREDITH 

E L BECKETT 

E D BICKNELL 

Dr C E FITCHES 

B T CHADWICK 

Dr W IVl HAWTHORNE 

P A WHITTLE 

J REEVES 

B NICHOLL 

J M BOWLES 

IVl J BATTY 

D SLIMMING 

P M H DAVIS 

G P THOMPSON 



ACTIVITIES IN BRITAIN 



1. ASSOCiATfON FOR SCIENCE EDUCATION 

1.1 Annual (Vteetlng, Dscford, 2—6 January 1976 

This meeting, which Is held annually and brings together science teachers and educationists WdS held Jl 
Ojcford "or the first time ume 1 922. About 1800 attonded of whom approximately 10% were fron overseas. 
The co.iferenc^ took place from 2-6 January and it was the first time il had been held so as to include a 
wcak-jnd and to avoid participants being away from home on New Year's Day, . 

As usual the British Council was responsible for a symposium on overseas education, an exhibHion on the 
sar^e subject and a reception for overseas participants. The reception was held at Rhodes House on the 
Friday, the first day of the conference; it was very fully attended and many old acquaintances re established 
contact. The symposium was only^too-well attended in that there was not enough seating for all those who 
vvisiicd lo talie part. Tliu therne was ''The Role of Curriculum Development Cantres i i Science Education" 
and five distinguished speakers from Kenya, Yugoslavia, Korea, the USA and the UK fed discussions and 
□nswered questions. The symposium iasted the whole of Saturday, the second day the conferenco. The 
exhibition was intended to support the subject of the symposiunn and eKhibits had been received from many 
of the countries in which the British Council works. This year the exhibition wes well sited near the main 
conference centre, 

Pnnpie attending the conferencti were accommodated in some of the coiiey'is cf the University and 
experienced typical aspects of undergraduate life such as meals in hall and hospitality by college fedows. 
(Most people were accommodated in Wadham, Trinity and New Collenes, fairly near the new departments 
of Zoology and Experimental Psychology in South Parks Road where the conference was held. A few were 
in Christ Church, some distance away, but no doubt compensated for by the superb surroundings of Christ 
Church iVIeadow and the river. 

The University held a reception for members in St John's and fVlerton Colleges on the Sunday, and the 
Association had its annual Members' Reception in the iKamination Schools on the Friday evening; the latter 
included dancing to suit all tastes. 

Lord Bullock gave the Presidential Address on the subject "Rcience; a Tarnished Image?*' in the Sheldonlan 
Theatre on the Saturday and the full text of his address will appear in the next issue of the School Science 
Review, 

As usual there was a wide variety of leetures, discussions and snminars as aii levels of science education as 
well as on science itself They included "Black Holes" by Dr D W SCI AM A, "Inorganic Chemistry and Life" 
by Professor R J P WILLIAMS and -Xhemistry at School and University" by Dr E B SMITH, In addition 
there were workshops run by the University science dRpartnnents and by manufacturers at which participants 
could learn new techniques; e5<hib!tions of app?ratus and experinnents by manufacturers and members; and 
visits to local places of interest such as the Atomic Energy Resenrch Centre, Harwell, British Ley land Motor 
Corporation at Cowley, and Blenheim Pal&ce. 

The conference was attended by sevarat British Council officers from the UK and overseas and it concluded 
with the Association Dinner on IVlonday 5th January, at which the retiring Chairman of the ASE, 
Mr Andrew Bishop, handed over to his successor, Dr W J Kirkharn, Science Adviser for Leicestershire, 

1 .2 Assoeiatlon for Scienea iducation — Annual Meeting 1977 

This will be held at the University of Leicester from Monday 3rd — Thursday 6th January 1977, 

Further information will b^ n*ailable from the Annual IVIeeting Secretary, ASE Headquarters, College Lane, 
Hatfield, Herts. 

2. GEfMTRE rOR SCIENCE IDUCATiON, GHELSIA COLLEGE - A NEW DIPLOMA IN SCIENCE 
OR MATHEMATsCS EDUCATION 

/, ni ;/ one yr5' Qiploma in Science or Mathematics iducation has been established at the Centre for Science 
C\<urA'a>'.. Cs.elsea College, University of Loridon, The Diploma is designed specifically for overseas students and 
the first intake will be admitted In Septamber 1976, The course will introduce students to the current educational 
system in the United Kingdom and to racent developments in the teaching of mathematics or one of the sciences 
at secondary school leveL An element of cofnparative education, inctuding refarence to science or mathematics 
education, will also be introduced. 



Entry Requirements 

The Dipfoma course Is normally open to overseas students who 

1. have a first degree in science or mathematics 
AND 2. either {a) have obtained the Graduate Certificate in education or its equivalent, 
or (b) have at least three years teaching experience. 

or (c) have at least three years experience in education other than as a teacher, judged 
appropriate by the University. 

In exceptional cases students who do not meet these requirements may be accepted. 
Programme 

Students will take three courses: 

a, Th^ Social Context and Organisation of Education in the Unitod Kingdom 

A study of the United Kingdom educational system, its roots end development^ with eriiphasis on those 
sociological, historical and philosophical issues which have a bearing on current practice, 

b, Thiory and preetice of teaching (with special reference to the teaching of mathemailes or of one of 
the sciences) 

Curriculum design and Implementation with particular reference to British projects and to modern methods 
of teaching. Aspects of relevant osychology, 

c, iducation in countries other than the United Kingdom 

A range of educational problems in countries other than the United Kingdom including ccnnparative 
questions related to the economics and administration of education and to the comparatiwe position and 
development of science and mathematics education. 

Further information may be obtained from: 

Dr John Harris 

Centre for Science Education 

Bridges Place 

London SW6 4HR 

3. CHiMICAL IDUCATION IN YORK 

A Course for Teachars in Chemistry and Chemical iducation 

(This article was contributed by J N Lazonby and D J Waddington, University of York, UK, f rDm whom 
further information may be obtained.) 

In times when both tha content and methodology of chemistry teaching arp dianging rapidly, effective in-service 
courses for school and college teachers become all the more nacessary. As well as up-dating knowiedge, In-service 
courses must provide a stimulus for the axchange of ideas betvveen teachers; in addition, they can be used to 
promote a fieid of research of direct interest and relavance to the teacher's own work. 

However, considerable difficulties often face teachers wishing to attend a course; funds are required to support 
both himself and a temporary replacement at his school or college. We have attempted to minifnlse these problems 
at the University of York by running a course^ organised by the Department of Chemistry end Education^ 
comprising two parts. Part \ consists of a twelve-week residential course, whilst Part II Is carried out at his normal 
place of work (the equivalent of two terms work spread over twenty-ona months). Those part ici pants who 
satisfactorily complete both parts are awarded a higher degree (B.Phil) but others may only wish to take P^rt I 
which is self-contained. 

Part I is divided into a series of core topics in chemistry (energetics, kinetics and mechanism Qf chemical reactions, 
molecular structure and Its determination)^ firmly based on work in modern school and college syllabuses, and in 
chemical edueation (assessment and statistical procedures, educational research, administration of science 
departments). In order to enable participants to adjust the balance between chemistry and chemical education, 
there is a system of optloni which make It possible to devote any proportion of the time, between SO and 75%, to 
chemistry. The options In chemistry include economic and technological aspects of chemistry, biochemistry and 
computers In chemistry — topics which are coming into new syllabuses; options in chemical education are concerned 
mainly with recent curriculum development projects, partlculaHy those Initiated by the Schools Council and the 
Nuffield Foundation, 

There is a strong tutorial system In which partlclpanti can discuss, individually, specific problems that arise In 
school teaching or during the course as well as a series of tutorials in which two or three partlaipants discuss, with 
a member of staff, work associated with the topic being currently explored, in classei and with practlcals. 



Part I ! of the course, done in the participant's own school or college, is a research project in chemistry or chemical 
education, As in Part 1, this provides a link between secondary and tertiary chemical education, In which teachers 
at University, schools and colleges can influence and be influenced by each other, which must surely work towards 
the benefit of chemistry courses at all levels. 

The model of twelve weeks' full'tirne followed by twenty'One months' part-time study has distinct advantages over 
the more usual one-year full-time course. In particular, it enables teachers to be released more easily, and the project 
in Part 1 1, which spans nnore than a full school year, is more easily and effectively time-tabled, No doubt, much the 
same problems are faced In other countries wishing to provide in-service courses and perhaps this model may provide 
some of the answers. We have had a number of teachers from overseas taking the one-term P^rt I course and also 
taking Parts I and ll as a fulhtlme course leading to the B,Phil higher degree, These teachers have provided a 
tremendous stimulus to the course, leading to a wider understanding of present-day problems and advances in 
chemical education, 

4. READING UNIVERSITY - CHEMICAL EDUCATION 

1. In SEN 2U 0, mention was made of the MSc course in chemical education offered by Reading 
University. In addition to this 12 months course, the Department of Chemistry would vvelcome people to 
do research and/or development in chemical education; this may be for a short period, or may lead to a 
higher degree such as MPhil or PhDi 

2, Anyone interested in the MSc course, or in undertaking research in chemical education at Reading 
should contact Dr Michael Hudson, Department of Chemistry, University of Reading, Whiteknights, 
Reading RGB 2AD, ingland, 

5. SOUTHAMPTON U^JIViRSITy - MSc (ED) DEGREE COURSES IN SCIEMCE EDUCATION 

In September 1976, the University of SQUthampton is introducing three one-year, full-time courses in Biological, 
Chemical and Physics Education, The courses are offered jointly by the Department of Eidueation, and the 
Departments of Biology and Physiology, Biocherniitry, Chemistry and Physics, 

Applications are invited from experienced teachers and lecturers, who will have the opportunity to study seleGted 
aspects of Biology, Chemistry or Physics, Science Curriculum Development* and related aspects of education. 
Examination is by the assessment of couise work and a dissertation. 

Further particulars are obtainable from Mr R Douch, Department of Education, The University, Southampton 
S09 5NH. 

6. NEW DIPLOMA COURSE AT GWENT COLLIGE 

Gwent College of Higher EduGatlori has introduced a one year course leading to a Diploma in invironniintal Studies 
awarded by the University of Wales. 

The Principal of Gvvent College is Mr Melville Harris, who was formerly the Director of the Schools Council project 
on "Environmental Studies 6 =- 13". 

The following is an extract from the description of the course issued by the College: 

"The tutors use a multidiscipliniry approach and look to a wholly Integrated currfculum for the 6^ 13 age 
range. Environmental Education is viewed ss a progression of skills, some which grow as the studies proceed 
and others, such as the basic skills of Mathennatics and Language, which are part of programmes in their own ^ 
right, but which are geared to fit the Environmentil Education programme, as well as developing within the 
programme itsel-. Our view of integration means that we are considering Social Studies, Physical Science^ 
Biology and Ecology, Geography, History, Art, Rural Science, Mathematics and Language in invironmental 
Education. Indeed the course is titled "Learriing through the Environment". We are not concerned primarily 
with Curriculum Studies but with a practical course designed to meet the needs of practising teachers/' 

Fuller information can be obtained from the Registrar, Caerleon College of Education, Newport, Gwent NP6 1XJ. 

Tuition costs, including board and residency are eKpected to be £1200 In 1976/77. 



7, CHiSTER COLLEGE - LIBERAL STUDIES IN SCIENCE 

This new three-year course^ which was introduced in September 1975, leads to the degree of B.Ed or, after a fourth 
year of study, to B.Ed Honours, ^ 



Liberal Studies in Science has been defined as "Science, considered from the economic, historical, philosophical and 
social viewpoints". At Chester the emphasis is on the social and hlstorfca! aspecti. The aim of the course is to 
advance understanding of the human activities which we call science and technology; students are led to a greater 
appreciation of the influence and limitations of scientists and scientific ideas. 

To obtain a B.Ed degree, a student must complete nine modules within three years; each of the Liberal Studies 
courses listed belovv counts as one module. A student may subsequently proceed to a B,Ed Honours degree, and 
Liberal Studies in Science may be taken as the main subject in this fourth year. 

The courses available are: 

Foundation Seienco (for those with Nttle scientific background), Scianceand Society, The Scientific Revolution, 
Human Ecology and Science Studies and the Development of Scientific Concepts, 

Liberal Studies in Science equips a student to teach lower classes in a secondary school and In primary and middle 
schools and those followinn the Schools Council Integrated Science ProjiCt (SCISP). 

Admission to degree courses at Chester College requires 2 passes at W level, not necessarily In science subjects. 
Further details of Liberal Studies in Science, and other Courses, are pbtainable from^ 

Mr D W G Hooper 

Head of Science Department 

Chester College 

Cheyney Road 

Chester CH1 4BJ, UK. 

a EDUCATIONAL USE OF LIVING ORGANISMS (EULO) (SEN 25.6 and 25.26) 
The next Conference on the Educational Use of Living Organisms will be held in Seville, 19^23 April 1976. 
This time, the emphasis will be on practical workshop sessions, with lectures, on the following topics- behaviour, 
ecology, genetics and physiology. 

Full details are available from: 

John D Wray, ILEA Teachers' Centre 
Zoological Gardens, Regents Park 
London NV/1 4RY. 

9. SCIENCE S TO 13: A FORMATIVE EVALUATION BY WyNNl HARLEN, PUBLISHED BY 
MACMILLAN EDUCATION, 128 pp PRICE £4 

Dr Wynne Harlen was appointed as evaluator of the Schools Council Project Science 13 throughout the period 
(^9g7_73) during which the project team was producing material; this book gives an account of her work, 

Evaluation was an integral part of the developrnent of the project, whose aim was to assist teachers to help 
children, through discovery methods, to gain experience and understanding of the environment and to develop 
their powers of thinking effactivelv about It. The units are designed, not as a course, but as a source of ideas and 
guidance which teachers can use in planning programmes of work fitted to the particular requirements of their 
class. 

Dr Harltin stresses, as an jmportant aspect of her work, that It was forn)Btiye\ . , it was felt beneficial - even if 
uncomfortable - to have somaone In the team who had to ask needling questions". As a result, precisely defined 
objectives were drawn up; indeed, teachers were anjclous that these should be mads ixpHcit in the material at 
every stage. 4 sets of trials of the units took place, and in the light of the evaluator's findings, a number of changes 
were made. 

Dr Harlen's clear account of the problems, practicalities and the value of formative evaluation in the field of 
curriculum reform, will be most useful and illummating to those involved in this area. 

SCIENCE FOR THE LESS ABLE CHILD - A SCHOOLS COUNCIL PROJECT 

1. A group of nine Birmingham teachers is producing science materiali, based on their local urban 
environment, which will be suitable for non-academic secondary pupils, between the ages of 14-16, The 
alms of the undertaking arei^ 

11 to provide eKperiences which will enable the child to become knowledgeable and aware of 
himself, his environment and the community to which he belongs, 

1.2 to produce resourcei to help the child to develoo^his knowltdge and ikilli through suggested 
activities and the use of appropriate tools. U 



10. 
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2. It is hoped that the following units will be produced: 

2. 1 Introduction to project 

2.2 Structures 

2.3 Transport 
2A IViachines 
2.6 Solution 

2.6 Safety 

2.7 Communications 

2.8 Parks, gardens and waste ground 
2.Q The Home 

2,10 Resources {This unit will include logrces of supply, methods of construction of apparatus, 
bibiiography and audio visual materiai), 

3. The project will last from 1975 to 1977; trial versions of units will be tested on a sample group of 

some 800 children in 32 classes. 

4. The coordinator of thi nroject is F L Dorrall, Birmingham, Science Mathematics Centre, St Lukes Road, 
Birmingham B5 7DA. 

11. COILEOE CURRICULUM SCfENCi STUDIES PROJECT (iee SEN 20,8) 

This project, started in 1971 and sponsored jointly by the Nuffjaid Foundation and the Social Science Research 
Council, has novv producad its first published materiais. (The organiser of the project, which is now based at 
Chelsea College, London, as part of the Nuffield Houndation Science Teaching Project, is IVIr John Bird.) 

The materials take the form of a series of modules, or small units of work. Each unit considers these five aspects of 
teaching and training teachers: 

L Science — science activities studied practically at the teacher's level before use In class. 

ii. Children — observation of chiidren's scientific activitiei and their responses to particular methods of 
teaching and class organisation. 

iti. Teachers — consideration of the methods used by colleagues* 

iv. Resources — a study of materials useful in the teaching of science. 

V. Disousslon and thought — a critical consideration of the "what", the "why'' and the "how" of scieneg 
teaching, on the basis of these experiences. 

All the units reflect this five-fold pattern of experiences, although there are differences of emphasis, some laying 
more stress on particular science topics, others on teaching methods. 

The modules, as they are published, will form a series entitled "Teaching Primary Science". Two have been 
published so far: 



Seeds and Seedlings 

Both are attractive books of about 40 pages, with plenty of photographi and diagrams and some eKamplei of pupils' 
writings. Questions for special consideration and discussion occur throughout the books, and are shaded for 
emphasis. 

"Candles" considers how to make a start on the topic, problems of organisation, the scientific approach (observation^ 
explanation, is a particular experiment a fair test?) and Ideas for further investigations based on the topic. 

*'Seeds and seedlings" has the same type of approach, but also considers the use of vocabulary, and the pros and 
cons of workcards. 

Further titles, in preparatiori, are: 

&ience from water play 
Fibres and fabrics 
Science from wood 
Aerial models 
Palnti and materials 
Child generated science 



Candles 



Mirrors and magnifiers 
Visit to a wood 

Studintif teachers and science: a lactureri' guide« 




ERIC 



The books are publlihed by Maedonald EdUGatlonaL 49-^50 Poland Street, London W1, price £1.50 each. 



12. MATHiMATICS TEACHER EDUCATION PROJECT (SEN 27.11) 

The initial writing stage of this project, mentioned in SEN 27, has now been completed. It Is expected that the 
materiuls will be published by Blackie and Chambers, Edinburgh in 1977, 

Further details are available from IVlr G T Wain, Centre for Studies in Science Education, The University, 
Leeds LS2 9JT, 

13. CHEMICAL SOCIETY EDUCATIOM DIVISION 

The Chemical Society's Education Division is divided into 3 sub-groups: assessment, curriculum, and educational 
techniques. The assessment group has been involved in compiling a multiple choice question Bank and this now 
contains some 2,500 items. Sections of this Bank are available for sale on application to the Secretary of the group, 
Dr G IV! Seddon, School of Chemical Sciences, University of East Anglia, University Plain, Norwich. More than 18 
institutions participated in the sGheme for collecting this Bank of questions including several from overseas. 

The assessment group Is planning a syrTiposfum on profile assessment in science entitled "Complete Assessment', 
This will be held at the Slough College of Technology on 12 April 1976, Further details and registration forms can 
be obtained from Mr M A J Luff, Slough College of Technology, Wellington Street, Slough, Buckinghannshire, 

The curriculum sub=grouphas been working on the collection of information about educational Innovations in the 
pQly technics and has also been compiling a directory of current educational research in chemistry. The results of 
these surveys will be published in the curriculum group's newsletter which is distributed to all members of the 
sub^group. 

The edueationa} techniques sub-group is preparing a series of audio tapes and background notes tor sale to students 
in institutions. The first 4 in this series are: *Some Aspects of Electrolytic Solutions' by Professor G Hills; 
'Heavy IVletais as Contaminants of the Human Environment' by Professor Bryce-Smith; 'Electrophilic Aromatic 
Substitutions and Elimination Reactions' by Dr Peter Sykes; 'The Chemical Consequences of Molecular Symmetry' 
by Professor S Kettle, Further details about the sale of these tapes may be obtained from the Secretary to the 
Chemical Education Division; IVliss Elaine Goodall, The Chemical Society, Burlington House, Piccadilly, London W1. 

The Education Division has now available a number of pub!ications arising from various symposia and special events 
during the last few years. These are as follows; 

Chemical Education at the Tertiary Level: Swansea 1971, 50p 

The Role and Nature of Experimental Work in Chemistry Courses: Nottingham 1972, 50p (£TOQ) 

The Discipline of Chemistry ~ Its Place in Education: Swansea 1973, £1.00 (£2.00) 

Chemical Education in Industry: Norwich 1973, 75p (£1.50) 

Alternatives to the Lecture in Chemistry: Norwich 1973, 7Bp i£1.00) 

The Communication of Chemistry: London 1974, 75p (£1.50) 

Objective Testing - A Workshop Report, 1974, £1 .00 (£2,00) 

Sun/ey of Chemistry Teaching at University LeveL Published by lUPAC Committee on the Teaching of 
Chemistry and UNESCO, 1972 50p (£1.00) 

Catalogue of Unpublished Teaching Resource Material in Chemistry, 1974, £1,00 (£1.50) 
Independent Learning in Tertiary Science Education: London 1975, £1.00 (£2.00) 
Problems of Innovation: York 1975 

Educational Techniques in the Teaching of Chemistry: Guildford 1975. 

The price in brackets is for those who are not members of the Division. The last two items have still to be 
published and the price is not yet known. 

The Annual Chemical Congress of the Chemical Society which is to be held in Glasgow from 5-9 April 1976 will 
contain a number of symposia among which is one organised by the Education Division on 'The Development of 
Social and Economic Avvareness of Chemistry". Further details about the Chemical Congress can be obtained from 
Dr J Gibson at the Chemical Society, Burlington House, Piccadilly, London V\/1. 

14. SCHOOLS TECHNOLOGY 

A Directory of Resource Material for Teachers of Technology In Schooii has been compiled by Dr C Pratt, formerly 
head of engineering science at Bosyvorth School, Leicestershire, now a lecturer in the Department of Civil & 
Structural Engineering at Trent Polyteehnic. It hai been publlfhed by the National Centre for School Technology 
in collaborition with thi itanding conferenet on schools science and technology which is developing acomprihen' 
sive data bank for school technology of which this is a part Copies may be obtiined from the National Centre for 



School Technology, Trent Polytechnic, Burton Street, Nottingham, price 2Bp each (cash with orders oniy, with 
cheques payable to Nottinghamshire County Council), 

Tne journal 'School Technology' is a nation-wide forum for the exchange of ideas on how schools can help boys 
and girls btcQme aware of the technological forces In sociaty and bgDome involved in the processes of technology 
itself. It appears 4 times a year (September^ December, March and June) and the annual subscription is £2.50. 

IB, COMPUTER ASSISTiD LEARNIiyG 

A National Developrtient Programme has been under way for 214 years to develop and encourage the use of 
computer assisted learning. The cost of this experimental programme is jii the order of £2m of which half is 
devoted to the post-secondary sector (mainly university) with a further £300,000 for schools, £160,000 for 
military and smaller amounts for industrial training and for investigation into the transferability of softvvare etc 

Computer assisted learning is defined simply as any use of the compu ter In teaching or learning. It Is usual however 
to distinguish between the use of the computer for individualised instaictfon - a lUto^^ia! use — and the use of the 
computer in problem solving models — a sirnulation use — and the usaof the coniputerfoi =^*^UJu+or-nianag€d 
learning ^ ie of direct assistance to the teacher/tutor. 

The university programmes include a number in the field of science such as a com pu tor assisted undergraduate 
studies in chemistry programme which is based on the University of Surrey and tw of the University of London 
Colleges, and another programme in chemistry being coordinated by Dr Peter Ayscough of the University of East 
Anglia Involving 9 universities and polytechnics in the tutorial use of the computer in physical chemistry. Tha 
computer assisted undergraduate studies in chemistry at the Universit:y of Surrey is based on the simulation 
approach (ie models for problem solving). None of the programmes being developed at the school level is in the 
field of science. 

See also paragraph 16.3; ''Computer Assisted Learning in the United Kingdom — Some Case Studies". 




PUBLICATIONS 



16.1 SnJOiES IN SCIENCE iCUOj^TiC»N^ V^iurma mmm IS^Sand^, 18.2) 

The chircf edition tfiis pnnu^l r^iew of r^iasfoh ^nd eritl^^l i^uai In ^liiioa edueetioni edited by Professor 
David Lr^ten of Leediuriivirsity, iinowavaiiablt* Th« eortints ir# is "follows^ 

J M Hirdingi MIddl#Si)c Poiytecfi nla Thi S<udv of Currl^ulufn Change 

PJ Kell%C*ielwC^iirot 

R B Niecdeftius^ Op€n LJnlverilty^ 

D A Tawney, Utilve^'^iV of Eiit Anqt U Evaluation and ScltnCe CurrlQulum Prolects in the UK 
NtfrStrevenii little Unlvarilty of E^ii)c -prDblims of i^arning and leaching Science Through a Foreign 
Ungua^e 

J H Hartliy^ Urt ivir^ity cf L^edi C^fnputar Asslitfd Le^rninfl in the ^iencei: Some Progress and Some 
Pr^lpee^i, 

Risi^r^ NdMi 

Science EdijcatiiDfi r^sasfch^ iorn^thougf^ti grid obiervittani ^ R F Kampa 
ThaTraininflof Science Gdu^itioin R^i^afch ^DrNers "P JPe^^sham 
Thases and dissertatJonp subrDittedfc?rhishaf dagreif^ 197 3^7^ 
TheLaWratory for §gNco| SciariiCia*theUn»verilty efOslo, 

The i/olume vv^ill also eont^in boolc m\mm» 

Volurii 3 ii a^ailpble, prim £3,00 MOOj i rpluidlng po^tage^ fro fn TJ^e Busi nesi IVIanager, Studies Ir Scienci 
Edue^tlor, Centra for Stu<itei lnS^iin«EdiJcsllori#ThiUriiversity, Uedi LSSSJT, Remittances from overiiai 
slioul ^ in sterling \~her^ poiiibl^f arid ch^quei etc ihould be eross^d and made payable to The University ©f 
Uied^> 

Cop!#iof Volume 2(l970)ir€stilUvailabf«,prict £2,00 (SB,0O), 

16.2 SAFErV IN LJ^BORA.T0ffliS - puMlsh#^byCiW^G^igy 

This ^^P^i boQiclet give^ sirriple, tiirtc^t in^tructioni wWh erterXiining sketehes; it is hoped by the company that 
itwillforfnth€b^lsofa generil pcdi practice for the la^iopiritf on of chamical and other processes in the 
jebor^tor^, 

ThebODklatipavailablefr^m the Corporate Public fle|atiori^Depart^in%Gibi'Giigy (UK) Ltd, Simonsway, 
Man^isMriyi^aSLB. 

16.3 COWPLITtFl ASSISTED LEAR INIMC |W THE UMlTlp Kl NGDOM SOME CASE STUDliS 
#<j|tadby RicHard Hoeper anii Ingrld T^ye^ p^m%HmiHftH%Hmi\m^\0%m\QpmmtP 

^liif ad Liarning hi tiia ^unell fmt Eduaalionil T^ohriolo^y fot th# UK 

Thibook givpiin impreision cfthieita'iio^tha"an"efc^i^Pu*tir^siii^^ learning in the UK at the itgrt of the 
fsJatoDil Divelopfrin^Pr^ranim^ inC«m^*JterAi#iittclLe^rnir^iin 19^3, Following a general introduction and 
D^irvlew^ the book is divided f nto ^our fpart^. Iri Pari I, connputer aisi^ted irtd managid learning in secondary 
ecjueptiori are desGflbetii ifi the foil ^wii^g sections: 

)♦ tompfeiter^ as ^ resour^^ tor iea^ nlria 

2. ComptJter isil^tad liiri^ing In iCl 

% THi Haviring Connput0'''^ainag#d Lfirriing Syst^fn 

4. CcJmpfeJters in Scheol Timetibjirg 

5. ComptJter Aspiitid UprnlriQ In £cof tiiN Sehoojs 

6. Computir Act^itNsat Tivi-itockSehocyl 

7. C^mpwtar-^pro^iueed aui«iio*%#isu^' matipifll 

Part I iexsntirwishigHetediJcatio^ ft^t III ^maappllcdtion^to^riining; and Part IV briefly looks at the relatlonihip 
between eonfiputir asslstid laarningind earfairi ipi^liltied r#sear<h into artificial Intilllgence and cognitive psyehology 

A.cii#itudy «)prCTcKi has general bi^n adoptfd that tH® reader ^111 gain some detailid undiritanding of 
partitfuiir wor* is vi/ill at rnQr#girt«ral Infornfiation^ the bo^k dMi f%mx aim to be a cQmprehenslve suivey of all 
TOmpwtir assi0led iiiriilnfl In tfii K m 1979/74 1 ^ 



Copifs of the book are obtain able, price £3,76 each (exclusive of peitage) from Councils and Education Preii Ltd, 
10 Queen Anne Streat, London Wl M 9LD. 

1&4 'PUPILS' AmTUDiS TO SCIENCEi A REVIEW OF RiSEARCH fay M Ormerod and D Puekwortfi 
publiihidbythe NationsI Poundatidn for Eduoational Rfi^erch PublisNing Dompany Limited, Thi Mere, 
Upton Park, Slough, Buekinghamihire. 

This book CQntilni an i^chauitive doaumintatlgn of reieareh conducted mainly but not entirely within the 
Engliih-ipiaklng world and revlaws the liieratiire of pupils' attitudes towards scienct. Tht authors outline the 
infiuinca on pupili' liking for scUnce of practical work, dlscoverv learning, coedueatlonal and lingla sex ichooling 
and the eirly age at which interest in science develops^ In addition the ifficts of the chlld^i background, hii or her 
concepis of scientiits and their work and imiettes about the poiiibla undasirable Impliaations of soientific and 
ttahnslogical advince are dfscuisad. 

The bo^h contains ohapteri on Attitude Meiiurement In Science Education, Dlfferancii Bitwein Blolcgy and tha 
Piiyslcal Sgjencis, The Difficulty of the Phyiici! Sciences and its Causes, The Early Agi of Arousal of Science 
Interest, The Critical Role of the ^ience Teacher and The Feelings of Pupili and Students about the Social 
Implications of Scierice erd the Activities of ScientistSi 

18,5 SCOTTISH CENTRE FOR MATHEMATICS, SGIENCi AND TECHMICAL iDUCATION, 
DUMDEi - MEiVIORANDA 

Two more of these useful booklets have been iisued: 

IVisrnorandLim No* 19: Nature of Chemical Reaction 

No. 20: iVIodsrn Mathcmatici anditi Iniplicationifor Phyiics teaching. 

The latter emphasises the need to Idintlfv and eliminate differences in notation, terminology and [anguage, in 
timing and In presentation of mathematical rnaterial, between thu approachiS of phyiici and mathematics 

ttachers, 

These, and earlier memorandi^ are obtainable from the Centra, price 26p per copy ^including postage and packing 
within the IJK). Chiquei should be made payable to - ^Dundee College of Education'', and orders addressed to the 
Centre, College of Education, Gardyne Road, Broughty Ferry, Dundeei 

IBj MiW eiOLOGV FOR WEST AFRICAN SCHOOLS - R H Stone and A 6 Coieni, published by 
Loniinian, 1 975, price £2. 20 

This is an edition of the well-known "New Biology for Tropical Schools'*, specif leal ly dealing with the flora and 
faunaof West Africa^ and with healtii, environmental and agricultural iisues In that iraa, It has been prepared by 
the authors, with the advice of F I Emlna of Edo College, Benin, and F 0 C Ndu of Alvan Ikoku College of 
Education, OwerrL 

The approach and format of thli edition are slmil^^ to those of the original book, but there are sonie important 
changes. Practical ecology, microbes and man, productivity and agriculture, crops, variation in man, first aid, and 
modes of nutrition are some of the new Introductions, while chapters on the anatomy and phyiiDlogv of non^ 
mamnials liave been curtailad. 

Fhatographs and 11 lustratldn^ are copious and well-chosen; the book includes queitloni from WAEC, Cambridge 
and London boards, related to the work of each chapleri 

Doubtless teachers of biology in West Africa ^111 find this new adapted volume even niore useful than iti 
predeciSDOr* 



OVERSEAS ACT!VITIiS 



17. BOTSWANA, LiSOTHO AND SWAZILAND 
Nfathemati^ Work^rdi 

A recent issue of "Mithematics In Schools" (dated November 197B) inGludes a dfscription by Kin Lmh of the 
Faculty oi Education, Univfrsity of Botiwana, Leiotho and Swail land of the succasiful introduetlon of locally* 
produced workcards Into the teaching of mathematies in these 3 countries- 

TN itory gaas back to 1 968, whin It wis decided to adopt thi School IVjathematlos Projict (SMP) ipproach to 
IVIiithematlcs in Botswana, Lisotho and Sweziland. In 1971 , tf anns of teachars In the 3 eountrlet, eoofdinated by 
Km Lewis, started to adopt BMP materials for forni 3 and 4 of seQendary schooli and these are now In general use 
as '^BO LESWA Books E and F*', 

it was felt that a new apprDach for the firit 2 years of secondary iGhool was also needed, and in 1973 It was 
decided to adopt the SMP workcards, Theie woiild have 3 advintagis^ 

I. in coping with the problem of mixed ability classei 

ii. In overcoming the lack of teacher continuity 

ill in giving teachers the opportunity to become involvad in currieuliinri development by th^ writfrig of 
suitable /oca/ materiah 

Help was given to the project by CiDQ until 1974, and now by iheBritlih Council and by UNESCP. 

In 1974, 12 schools started trials of the first workdard^. When puplii' progriss was evaluated, it wai found that 
their niaitery of the course content was very slightly better than that of pupils taught in the traditional manner^ 
However, their enthusiasm and their ability to use their knowledge in new situations were iigniflcantly better. 
It was therefore decided to continue the project, and trials of cards for the laeend year started in January 1&75- 
IVIuch writing has been done by the teachers^ ranging from small alterationf to eKisttng cards, to new or cdmpletely 
rewritten topics. 

Recentiy it has been decided to oontlnije Individualised work into year 3, tfie public e3<iniinatlDn year for the 
Junior Certificate* Bolaswa Book E vvlll be retained, but study guides wilt be produGed for each chiptar. 

It will be of great interest to see the inipact of these promising developnriinti on the Junior CertiflGite at the end 
of 1977; if they prove succeisfu^ then the project faces the ta§k of ipreading the scheme to a larger proportion of 
secondary schools in Botswana, Lesotho and Swaziland, by increasing teachers' familiarity with the materials. 

To this end, 3 film-strip iequences with tape-recorded commentariai, produced by the British Counail,will be 
available In early 1976. They are for use in pre- and In-service teacher training courses^ and look at the problefni 
and solutions of classroom rnanagenrient implied by the use of an IndivldiJallsed, workcard^basid learning systeni, 

ia msr iimdies 

wise (West lnd.es Sclents Currlcijlum) ISjeyvi 

The first two editions of this newsletter were Issued in IVIarch and July 1975, and future newsletierswlll appeir 
every few months. The aim of WISC News is to enable all teachers of Vl/ISC in schools in the Caribbean to keep in 
contact with each other, and to communicate Ideas developed In one island or school to others^ The newsletter will 
also be distributed to science teachers in non-VyiSG schools In order to encourage them to take up the course. 

The first edition Includes artiales on e^aniinationi, ecology In V\f ISC, teaching the leii academic puplU arid the role 
of the Wise coordinator^ The second edition concentrates on aipeots cf improvisatfon uilng local resources'^ 
building apparatus, modifying work units and exploring the Gnvironment. These problenns were discussed and 
taokled at a workshop for Science teachers in St Lucia, In May 1975. 

The address of WISC News isi PO Box 64 



19. INDIA 

19.1 Bonibay Science iducation Newsletter (BSENj 

This newsletter, produced by the British Council Division of the British High Conimisiion, has now reaeh^ 
Its fifth year of publication. Since 1S71 its circulation hai grown to over 1O0O, and Itsscoee has widened to 
cover developments In other parts of India end abroad, m ^ 
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Issue No 36, dated July 1975, includes the following reporti: 



IP, 2 »\/hharishtra State Tei^tf Educttlon Stmlngr, 17 March - 4 April 197i 
Thii threi^weak semmar on Tiachtr Education, the flrit of its kind in Indii, wai ofginjied at tht Stita 
Institute of Education, Pufie. 32 teacher educators partlcitattd with graati in thiieminari whicli 

was condueted by Mr George Culling (British CounGiri Schoorsand T^achir EdLicatlon Unit). Professor 
Jack Duthie (Univei^ltv of Stirling) Mr Roy Harrii (Dlgby Stuart Colltgi, London) and IVIr Jom H$mm 
(British Council Division, Bonnbay), The seminar dealt with the techniques of nnicrQ»teachingi int«raction 
inalysii and limulation. Participants ware obviously kten to follow up the techniquts of micro- teaching In 
thairown colleges after the seminar. 

19.3 IVbd^m IWathemati^ Course 

Miss Edith Biggs conducted a workshop In modern inathem^^cjfor primary sohool teachsrs in iornbay in 
January and Februarv ^975, This concentrRtid on three mm\ aspects — meaiurernent^ numbir and shapes^ 
and in particular on structure and pitterni. The ift^orkshop vv'rs split Into two parti, with a gap of thrie weeks. 
In the first part, the teachan used the new ideas to plan activities for use with their ovvn claiies m their own 
schools; they returned for the second part of the workshop able to diicuss their sueciiias and failures, and 
to learn from them. 

19.4 doregson School - DolligeCompliK (Tiaahirs' Camre) Borribay 

This Complex, based at PatNar College of Arts and Science, Gorigaon, was formtiSy inaugurated in July 1975* 
It has been formed through the QOllaboratien of 25 high schools and Patkar College, and the efforts of 
Dr R A Kulkarni, the Vic&Prineipal of the GnHege and Secretary of the Complex. 

The Centre Is already active, providing a library for teachers, and faciiltiei for leminari and meetingi. The 
plans for its first year include enrlchnient programmes for gifted children, Nuffield Secondary Science 
workshop, apparatus workshops, icienGe orientation proflrammes for Higher Secondary teachers, fllrti ihows, 
and an inter-school Science Exhibition* 



INTERNATIDNAL ACTIVITIES 



20. SCIENCE AND MATHEMATICS CURRICULUM PROJECTS INTiRNATlONALLY, 1956-1874^ 
TTie Ninth Riporlof the Intsmatlonal Cltirlng-Houie 

This ninth report oi the Intirnatlonal Clearlnghouie, Sciince Teaching Centre, Universitv of Meryiind, idlted by 
Dr Oavid Lockard, is now available. In 395 pigei it summarlsei the important information about major science and 
mathematics curricylum devBlopmenti in various parts of the world during the eighteen yeir period, 1956-1974. 
BdSic information about each project is provided conGliely by the use of keys; In addition each pro|ect director hai 
furnished a short report highlighting the main accomplishnninti of thit particufar curricular projict. 

The report, together with the earlier Clearinghouse reports, provides a good review of a very important period in 
science and mathimatles curriculum work. 

Copies of the ninth report are available, price S5*00, ( payable to the University of Maryland)," om' 

The International ClearinghQUse, Science Teaching Centre, University of Maryland, College Park, IMarylind 20742, 

USA. Copies of the seviiith and iighth reports are still availible, price S2.00 per copy, from the same address. 

2U DIRECTQRV OF SCIENCE TEACHERS ASSCCIATIONS WORLDWIDE 

A corripletely new edition of the Directory of Science Teachers' Association Worldwide has been published on 
behalf of the International Council of Aisoclationi for Science i ducation (ICASE) by the ASE (UK), 

The now edition contains details of 60 science teachers' asioclations the majority of which have suppiied recent 
information to bring the Directory up to date. 

Copies of the Directory have alrDady been supplied to ni^mber associations of ICASE. Additional copiei ira 
available to individuals through their inember associations at US SB (C2.F0) and to non-mennber aiioclations or 
other Indlviduali at US S10 (£5). These prices include postage and p^Gking (surface mail ) and a guarantee from the 
ASE to supply revision sheets pericdicelly over the mxX two v^ars by which time (In 1978) It is expected that a 
new Directory will be published. 

Copies may be purchased directly from the ASE, College Lane, Hatfield, Herts, UK or frcm the British Council 
in London. 

22. INTERNATIONAL COUNCIL OP ASSOCIAtlCMS FOB SCIENCE EDUCATION - 
General Alsenribly 

The first full General Assembly of the International Council of Asipeiations for Science Education (ICASE) since 
the Foundation meeting In Maryland in 1073 was held In December 1976 at Oxford irrinnediately preceding the 
Annual Meeting of the ASi (see section 1). 

The Assembly wm attended by about BO representatives of icience teachers' aisociations and 20 obsarvers, Most 
of the representatives and obsen/ers also attended the ASi meeting as guests o F the ASE or of the British CouncIL 
Some of the representatives were also Involved - as participants or as obsen/erri - in a UNESCO sponsored seminar 
on evaluation of integrated science held in Oxford in December (see SiN 2S'23)* 

ICASE now has more than 30 member associations and associate members. A compiete list of these will appear In 
the next issue of SEN, 

The new Officers and Executive Committee tor ICASE elected at the Genera! Assembly are as follows' 

President: '^Ir B G PITRE (India) 

Vice President; Mr 8 G ATWOOD (UK| 

Immediate Past President: Dr J D LOCKARD (USA) 

Executive Committee: Mr JOHN KUSUACHAMPONG (Africa) 

Miss THERiSIA PIETERSZ (Asia/Australia) 
Mr WORKLEV BRAITH\A/AITE (Carlbbnan) 
Mr J VAERNEWIJCK (Europe) 
Dr V SHOWALTER (^.America) 

Cooptfid: Urm J SOUCHON (France) 

Editor: Dr D COHEN (Australlaj j[ 7 

Secretary/Treosurer: Mr D G CHIlilViAN, British Council 

10 Spring Gardens, London SWI A 2BN 
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23. UNiSCO: NEVV TRENDS IN CHiMlSTRY TEACHING 

Volumi [V of tht Nmw Twmd% in Chamistry Teaching {Editor: Dr Peter Farago) has recently beirt publiihed by the 
UNESCO PriiS, Paris, This volume is based ©n the working papen prepared for the Intirnatlonal Congreis on the 
Improvement of Chemical Education (Wroclaw, Pojind, 1973) orgmised by UNESCO in collaboration with the 
lUPAC Committte on tiieTeiching of Chemistry* Aviilible from UNESCO House, 7 Place de Fontsfi^y, 75700 
Paris: 1975 pp 159: price ca US S5. 

24, INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY 
Atomie Weight 

The International Union of Pure and Applitd Chenriistry (lUPAC) Commettae on the Ttaching of Chemiittv, in 
consultition witfi the lUPAC Commission on Atomlo Weighs has prepared a "Table of Atomic Weights to Four 
Significint Figurei", Copies of this authorititive table may be obtained from the lUPAC Secratariat, 2/3 Pound 
Way, Covvley Centre^ Oxford, UK* It is also printed in the lUP AC International Newsletter on Chemical 
Education available from the same address or from the British Council, London, 

"Atomic Weight" Is the term usad by chemists for "relative atomic mass". Since 1SS1 the Internitionally accepted 
values have been scaled relative to the isotope '^C taken as 12 exactly p Atomic weights art therefore dimeniionless 



About 20 elements have only one isotope that occurs in nature and their atomic weights have been determined 
very precisely, frequently to batter than one part in a million, However, most elemfnti have more than one 
naturally occurring isotope and the variation In the relative abundance of these isotopes limits the precision with 
which the atomic weight of an element in nature can be quoted, For such elements the atomie Wiight is not a 
"constant of nature'' btjt is best regardwl as a property of the particular sample of that elennint being studied. 
For example, atomic weight values of lithium, boron, calcium, sulphur and strontium may differ from the atomic 
weights of samples in nature by more than one in thi fourth ilgnifleant figure, and other ilements are known to 
vary to a lesser extent, for eKample, carbon (by about 1 in 10*) and oxygen (by about 1 in 10®), 

It is also possible to separate the isotopes artificially: a good example Is hydrogen which has two stable isotopes of 
relative atomic mass 1,007825 and 2,014102 respectively. It is therefore poislblo to have samples of hydrogen with 
atomic weights which vary between these two extremes, though naturally occurring hydrogen always has values 
close to 1.0079. The atomic weight values given in the Table do not apply to irtifioiatly separated isotopes and 
other samples which have been submitted to processas that appreciably change the Isotopic compoiition of the 
elements. 

In addition, many elements, including all thoie of atomic numbir greater than tfiat of blsiTiuth, are fadloactlve with 
isotopes which transform into other elements In the course of time. The atomic weight of a given sample of such 
an element depends on the relative rate at which Its varioui isotopes decay and iomatinnes also on the radiogenic 
origin of the particular sample. For such elements it Is not possible to quote an approximate atomic weight which 
is generally applicable even to four significant figures and so the atomic mass number of the iiotope of longest 
known half-llf>^ Is quoted In parentheses. 

The atomic weights of the elements are reviewed every two years by the Commission on Atomic Weights of the 
International Union of Pure and Applied Chemistry. Their biennial report should be consulted for further details 
and elaboration, the most recent report being Atomic Weights of the Elements 1973, which appeared in Pur& and 
AppfM Otem/stry 37, B89 { 1974). However, it Is unlikely that the values quoted to four significant figures will 
be altered by thise revisions. 

2B. OASME SEMINAR^ GHANA^ ""Language arid the Itaching of Mathemattai and Sclent 
Ret eretice to Africa" 

The Commonwealth Association of Science and Mathematics Educators (CASME) was inaugurated In September 
1974 (SEN 28,28), Its major aim is to assist science and mathematics educators within the Commonwealth to 
study the relationship of their work to the social and cultural conditions of the countries within which they are 
working. It Is expected thatCASME will convene ocoasional meetings In different regions of the Commonwealth, 
wftere various aspects of this relationship can be studied. 

The first luch regional meeting took place in Accra, Ghana, from 28-31 October, 1975, Partlelpanti were drawn 
from 10 countrloi of Comrftonwoalth Africa, and in addition there were a sinall number of CASME Courcll 
members present, as well as representatives of the British Council and UNESCO, The seminar theme, "'Language 
and the Teaching of Mathematlci and Science with Special Reference to Africa'- , followed up a previous 
UNESCO^CEDO^ICM I symposium on "Interactions Between Linguistics and Mathematics EducatlDn", Nairobi, 
Septartiber 1974 (SEN 26,31 ), The CASME seminar attempted to develop tha theme further, and to extend It 
to science education. 4 ^ 
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The siminir wai opened by Professor N O Anim , Direetor-General of thi Ghina Education Service. Thi bulk of 
the work was done through dlscusiion, both in plenary and small group lessions. Among the major conclusions wai 
the fact thit^ while voegbulary problerni ioern larg© in the language clrGumrtances of prautically every Af ricin 
country, the problems of language syntak pose comparatively few diffieuities in the tfaching of science and 
mathtmitici. Time was sptnt in coniiderlng the problsrns irlslng frorfl a change in thi language of education at 
some point in a studinf i school life, and it is hoped that the work of the Yoruba Project, based at the University 
of Ife, Nigeria, will throw further light ©n this. It was agreed tfiat much more attention should be given In teacher 
education to the devilopment of linguistic awareness In teachers of mathennatlci and science* 

A report of the seminar will be available, probabty about mid^1978, from the Commonweaith Secretariat, 
Marlborough House, Pall Mall, London SW1* 

26. SCHOOL MATHEMATICS PROJECT EUROPIAN SEMINAPI, 8-11 SEPTEMBER 1i7S 

This was a unique gathering of key mathematici educational lits brought together, at the initiative of the British 
SMP, from various European countries and international bodies* It took place at the Schloss Leopoldskron, a 
conference centre In Saliburg, Auitrla, 

There were participants from Austria, Belgium, Denmark, Britain, Franca, ■ ^□lland^ Italy, Luxembourg, NorVi/ay 
and Sweden, and also from UNESCO. The purpoie of the Seminar was to discuss the major issues facing 
mathennatles education at school level in European countries, to assess how far their problems are shared ones, 
and to explore possibilities of collective action towards iolutionsp The 3 maior themes were the spread of mixed- 
ability teaching, and the reiultant increased demands on pre^service training and on in'Service training of 
mathennatics teachers^ 

The discussions were most fruitful, not only In the exchange of Informotlon, but in the sharing of many problems 
and attempted solutions, which proved common to very diffarent national educational situations. In particular, 
the difficulties of teaching mathematics effectively in mixed-ability classes withir a comprehensive school were 
exercising mathematics educationalists in all the countries represented. 

Current experience from e number of non-European oountrles proved to be highly relevant. In particular, a project 
involving indivlduillsed mlKed ability mathematics teaching in Botswana, Lesotho and Swaziland was mentioned is 
providing an eKampla of an attempt to solve very similar problems In very different cultural and economic 
circumstances. 

The Seminar themes will be developed further at the Third ICME Congresi In August 1976, at which nearly alt the 
Seminar participants will be playing key roles. 

27. ASIAN REGIONAL CONFERENCe ON DEVELOPMENT OF INTEGRATED CURRICULUM IN 
MATHEIVIATICS FOR DEVELOPIISIQ COUI^TRiES IN ASIA (see SEN 28:16) 

1* Between Its four^yearly Internitional Congreises, the International Commission on Mathematical 
Instruction (ICMIj spunsors a small number of regional conferencei on particular aspects of mathematical 
educationi One of these regional conferencei topic pla^ in India in December 1975, 

2* The theme of the conference was "The Dewelopnnent of Integrated Gyrriculum in Mathematics for 
Developing Countries in Asia^\ As well as ICMI, It was sponsored by the Indian National Science Academy, 
with rupportfrom the International Mitheniatlcal Union, UNESCO, the Indian University Grants 
Commission and the (ndian Matlonal Council for Educational Research and Training. 

3, The conference took place at the Mehta College of Scienoe, Bhanvarj, Uttar Pradesh, India. 
Bharwarl is a rural area about 25 kms from Allahibad and provided an ixcellent setting for the conference. 

4 The conference lasted for 6 days, 1 B--20 December* There were neai ly SO Indian participants, and 
representatives of 7 other Asian coyntriaii Afghanistan, Bangladesh, Iran, I raq, (Vjalaysia, Singapore and 
Sri Lanka. 4 International special iits frcm outside this region were aUo Invited: 

Professor S lyanaga (Japan)^ President of ICMI 
Professor B Chriitlansen (Denmark), Vice-President of ICIVil 
Professor Sir M J Lighthlll FRS (UK), Past-President of ICMI 
B J Wilson (The Brltiih Council, London) 

5* The conference realised that 'Mntcgratlon" of mathimatlcal flducation must mean different things at 
diffarent levels of the educational system. At primary l^el. It means Integration with other subjects, and with 
the local environmenti mathematla shou Id not be puri ly something that belongs to a classroom and to a 
toKtbook, but should be related to the rest of the child's experienee of life. At the lecondary level, it is 




ifnpDrtint that mathamatics fi taught ii a unlf lid lubject, with *p tfaditlonal barriers bttwien arithfnatic, 
algibra and geometiv being allDwed to dissolve. At the higher levels of school idueation, and at the unlvirsltv 
Jevsl, the teaching of mathemitlci should be closely related to the appliaations of mathimatics, so again 
breaking down the CQrnpartfnintallsation of learning betwein different subjeGts* 

6. A report of the conferenue .^ill be available In due courst and will be notified In SEN. 
28. INTiRNATIONAL MATHtMATICAL OLYMPIAD 1975 

The 1975 International Mathimatfcil Olynnpiad took plaee In Bulgaria In July. Seventeen counli ies took part, each 
with a team of 8. The Olympiad is for people still at school, normally aged 1 7 or 18, although this year the youngeii 
member of the British team was barely IB. The competition consists of 2 4'hour papers, each paper consisting of 3 
compLjIiary questions. The scores of each participant are added togetharto arrive at national totals. 

The first 6 places in 1 975 were i 

HungatY 258 
East Germany 249 



The maximum possible score was 320* 

Next year's Olympiad will take place In July 1976 In Austria. 

29. IMTiRNATIONAL WORLD OF COMPUTER EDUCATION 

The "International World of Computer idijcation'* Is publiihed approximately iIk times per year In English and 
French. It Is the official publication of the International Information Gantri for Computing in Secondary Education, 
which is a project of the Centre for Education Research and Innovation with In the OECD. 

Volume 1 , no 10 (October 1975) Indudei reports on the lecond world conference on Computers In Education, 
held in Marseilles from 1-S September 1975, 

The Journat also publlcisei the: 

COMPUTER BOOKLIST FOR SCHOOLS published by the British Computer Society 

This list should prove very useful for all those who need to choose books for syllabuses^ local courses or their own 
Interest. 

Books are arranged alphabetically^ by author together with publisher and latest known price; a comment is added, 
8i a guide to the ability level expected of the reider, or the lultabfiity of the book for particular purposes. 

Copies of the booklet may be obtained from the International Information Centre for Computing In Secondary 
Eriucatlon, Moray House College of Education, Holyrood Road, Edinburgh EH8 SAD, Scotland. 

30. EIQHTEfNTH LONDOM INTiRMATIONAL YOUTH SOIfNCE FORTI^iaHT, 28 July - 11 August 19?6 

Applications are now Invited from science student throughout the world to participate In this Science Fortnight, 
which is an annual gathering of about 400 studen^i half from Rritafn and half from mflny other countries* The 
participants follow a programme of scientific lectures, yh \t% and discussions, as well ai social events. The aim of the 
Science Fortnight, organised by the Councn for Internationa! Contact, is to foster mternational friendihjp through 
a shared intereit in science ar d its application to modern problems. 

Pirticipants should be in thd 1 7--22 age group, and possess a good working knowledge of English, The cost of 
participation is approximately £100; this covers all London expenses except pwket money, but does not includi 
travel to and from London. 

Further Information and application forms can be obtained from The Council for International Contact, 
P 0 Box 818, 179-»183 Fulham Palace Road, London W6 SOU, 

3L INTERNATIONAL YOUTH FiDERATION FOR ENVlRONMiNTAL STUDIES AND 
CONSERVATION (lYF) 

The Federation, which is sponsorad by the International Union for Consen/ation of Nature and Natural Resources 
(lUCNj is organising a series of regional training coursertnMch continent The purposft of these Courses Is to 
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providi youth Itadiri with the know-how and commitmint to orginlse invironmentai youth sctivitiis within tht 
framtwork of their country's divilopmtnt. 

In March 1974, an Eastern Afrlei Youth Coursa In invironmintal Coniervatlon was held In Nairobi; and m May 
1975 a workshop in Environmental Education took place in Delhi, atttnded by youth leadgrs f rotii 4 Asian countries. 
The latest course In invironmintil education took plaet from 20-30 December 1975 In Hong Konii for youth 
leaders In South Eait Asia, 

In Hong Kong, young peoplt were able to study the tmpaet of man on his invlronment^ and diicusi solutions with 
^lentists and govarnment officials; thay wert instructad in tha basic prlnclplis of ecology, in the eeonomic and 
social basis of t nvironrnental degradation, and In the programmes of UN agencies and conservation oiganlsatlons In 
diffirant parts of world. Rartlclpants learned how an environmental youth group can be organiied and 
administered In cooperation with school and university youtfi, and each contributed a report on tiie situation in his 
own country, which will be included In tht Coursa pro^edings^ to be distributed by lYF, 

Further information, on past and future training coUF^es Is obtainable from the Fedgratloni c/o lUCN, 
1110 Morges^ Switzerland. 
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32. BRITISH COUNCIL SCIENCE EDUCATfON NEWSLETTER INDEX 

This index covers issues 19—28. 

In the references givin below the number before the point gives the appropriate issue of SEN, whilst that after the 
point gives the rilevant paragraph* 

Where a number of references are given, those referring to key articlei are In bold type. 

An aiterisk indicates that the artlcla Is concerned mainly with publlaations (eg of the project referred to), 
References to lournali, monographs, reporte, ete, will be found under PUBLICATIONS. 

References to British Curriculum Development projicts will be found under the following main references'. 

IVIATHEMATICS TEACHING PROJECTS 

NUFFIELD SCIENCE TEACHING PROJECTS 

SCHOOLS COUNCIL PROJiCTS 

SCOTLAND 

and Individual Subjects 

References to Oviriaai Curriculum Development Projecti will be found mainly under individual countries and major 
agencies, eg UNESCO. 

There are also general references under CURRIGULUIVI REFORM AND DEVELOPMENT, which covers both the 
UK and other countries. 

Back copies of issuei 22 and 28 only are avail able. Photocopies of important articles can be made available If 
necessary, Applications for back copies of SEN, etc, should be made through the local Britiih Counqil office* or to 
Schools and Further iducation Dmartment In London* 
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ENGINEERING SCIENCE 
21.18; 24.19; 

ENVIRONMENTAL SCIENCE EDUCATION 
27.30 

ENVIRONMENTAL STUDIES 
20.3 

Films: 25.14 

Bulletin of Environmental Education (BEE): 26,18.7 

EVALUATION 

Biology: 19.21.3; 20.21.5; 25.19.2; 

ChemistrY: 24.23.3 

Evaluation and Testing: 23.19.3 (A) 

Mathematics: 25.29 (Modarn) 

Science Courses: 23.19.4 (A) 

Science Education in 19 CQuntrles: 25.23 

EXAMINATIONS AND ASSESSMENT 
24.20 

EXAMINING IN DEGREE COURSES: 
20,21.4 

FIFE MATHEMATICS PROJECT 
20.13; 24.11,8 

FILMS 

Environmental Studies: 25.14 
Metrication: 19,15*4.2.3 
Physics: 19,6 

GAMBIA 

TVC: 10.22 

GAMES IN EDUCATION 
Chemistn^: 28.5 

GCE W LEVEL PHYSICS 
19,21.6 

GEOGRAPHY 

For th© Young School Leevar: 22.15 

School Geography in the Changing Curriculum: 26.21 

GEOMETRY 

TEACHING OF {ICMMDMh 25.28 

GERMANY 

'IPN' — Initi^t fur dlt PMagogik der Naturwlsstnsehaften: 26.23 



GHANA 

QAST: 23.20; 27.19 

JOINT SCHOOLS MATHEMATICS PROJECT: 23.20 

GLOUCESTERSHIRE MATHEMATICS WORKCARDS 
26,10 

GRADUATE CiRTIFICATE IN EDUCATION 
Centre for studies In ScLEd. Leeds: 27,B 

GROUP FOR RESEARCH AND INNOVATION IN HIGHER EDUCATION 

Seel NUFFIELD GROUP FOR RESiARCH AND INNOVATION IN HIGHER EDUCATION 

GUINNESS AWARDS FOR SCIENCE AND MATHEMATICS TEACHERS 
1971/72: 19,32 
1972/73: 19.33; 22.30 
1973/74: 22,30; 25 J7 
1974/75: 28.29 

GUYANA 

Science for Development: 21,22,1 
TVC: 19.22 

HIGHER EDUCATION LEARNING PROJECT - PHYSICS 
See: PHYSICS TEACHING PROJECTS 

HONG KONG 

Science Teachers' Journal: 23.31 

ICASE (INTERNATIONAL) COUNCIL OF ASSOCIATIONS FOR SCIENCE EDUCATION) 
22.29; 27,19; 27.23 and 24 

ICME (INTERNATIONAL COMMITTEE ON MATHEMATICS INSTRUCTION) 

25.28 

Conference, Tokyo: 28.33 

ICSU (INTERNATIONAL COUNCIL OF SCIENTIFIC UNIONS) (CIES) 
27,28; 28.19 

IMU 

General Assembly, 1974: 26.20: 28, 16 

INDEPENDENT LEARNING IN SCIENCE 

23.B; 26.3; 27,6 (In Tertiary Scfince Edycitlon) 

INDIA 

21.22.1 

Bombay Science Improvement Project: 21,24 

TVCs: 19,22; 25,21 

Scienae Education Journals: 20,23 

Workshop on Environmental Studies (Bombay): 20.23 

INDONESIA 

TVC: 19.22 

INSTITUTE OF BIOLOGY 
Publications^ 27.15 

INSTITUTE FOR DIDACTICS OF MATHEMATICS (IDM): 
25.28 

INTERMEDIATE TECHNOLOGY 
24.22.18 

INTERNATIONAL ASSOCIATION FOR THE EVALUATION OF EDUCATIONAL ACHIEVEMENTS (lEA) 

25.23 

INTERNATIONAL FEDERATION OF INFORMATION PROCESSING (IFIP) 

26.^,3 
27.25 

INTERNATIONAL STUDIES IN EVALUATION: SCIENCE EDUCATION IN 19 COUNTRIES 
25,23 

INTiRNATIONAL UNION OF BIOLOGICAL SCtlNCES (lUBS) 28 
27,26 



ERIC 



INTERNATIONAL YOUTH SCIENCE FORTNIGHT 
1974' 24.29 

1975; 26.34.1; 27,31; 28J4 
1976: 28.24 

IRAN 

Development of maths and science education: 
Science teaching confeiences^ 23.22 

ISRAEL 

Science Apparatus: 19,24 
ISTEP- 2B,22 

ITALY 

22.21 

lUPAC (INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY) 
Meeting on Educational Technology In Chemical Education: 28.20 

JAMAICA 

TVC: 19.22 

Journal of Association of Science Teacheri: 20,22 

KEELE UNIVERSITY 

MSc (Education): 22.6 

KENYA 

22.22; 27.30; 28.14.1 and 2 
Science Teachers' Association (Journal): 28.14.1 
Teacher Education Resource Services 28.14,3 
TVC: 19.22 

LABORATORIES 
Design: 20,21,1 
Technicians: 25.3* 

LATIN AMERICA 
22.23 

LEBANON 

23.23 

LEEDS UNIVERSITY 
24A3; 27.5; 27.13.2 

LEICESTER UNIVERSITY 
24,4.4 

LESOTHO 
27,30 

TVC: 19.22 

LINGUISTICS AND MATHEMATICAL EDUCATION 
Nairobi Symposium on: 26.31 

MALAYSIA 

TVC: 19.22 

MALTA 

TVC: 1ft22 

MANCHESTER AND REGION CENTRE FOR EDUCATION IN SCIENCE, ENaiNEERING AND 
TECHNOLOGY 
20.17 

MANCHESTER UNIVERSITY 
24,4.4 

MATHEMATICAL ^OCIATION 
Annuil Conferenci: 25.10 

THE MATHEMATICAL NEEDS OF W LEVEL PHYSICS STUDENTS 
^11 
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MATHEMATICS 

FOR BIOLOGISTS: 27.15 

NEW MATHEMATICS SYLLABUS B (SCOTTISH)* 24,11.3 
SECONDARY, CURRICULUM DEVELOPMENT IN; 25.24 
Sf SCIENCE IN SECONDARY SCHOOLS: 23,19.7 (A) 
SURVEY. 22.12 

TEACHING CONFERENCES: 20.24; 25,10 

TEACHING PROBLEM SOLVING IN: 20.21.6(A) 

TRANSITION FROM SCHOOL TO UNIVERSITY MATHS: 21,22.5 

MATHEMATICS ADVISORY UNIT 

24,13 

MATHEMATICS EDUCATION 

European Seminar: 25.25 

MATHEMATICS EDUCATION RESEARCH 
24, 11 J 

MATHEMATICS FOR GENeRAk---EDUCATIQW- (SCOTTISH) 
24,1 1.4; 27.17 

MATHEMATICS FOR THE MAJORITY - CONTINUATION PROJECT 
S0e SCHOOLS COUNCIL PROJECTS: Secondary Mathematici Prajsct 

MATHS '0' GRADE COURSE 
27,17 

MATHEMATICS AND SCHOOL CHEMISTRY 
2414 

MATHEMATICS (TEACHING) PROJECTS 
list of British: 21.11 

Early Mathemstieai Experlince Projeot: 23.11; 
Mathemst^'^s Teacher Eduaation Project: 27,11 

MAURITIUS 

TVC: 19.22 

METRICATION 

19.15; 19.21.4 
Bibliographies: 19.15.8 

MICROBIOLOGY IN SCHOOLS ADVISORY COMMITTEE (MISAC) 
21.3 

MIDDLESEX POLYTECHNIC 
24.4.6 

MODULAR MATHEMATICS ORGANISATION 
2411.2 

MONTSERRAT 
TVCi 19.22 

MOTIVATION 
20.14.1 

NATIONAL ASSOCIATION FOR ENVIRONMENTAL EDUCATION 
19.S 

NATIONAL CENTRE FOR SCHOOLS TECHNOLOGY 
20.18 

NATIONAL COMPUTING CENTRE LTD (NCC) 
(19,11)26.11 

Ste: COMPUTER IDUCATION 

NATIONAL COUNCIL FOR EDUCATIONAL TECHNOLOGY (NCET) 
24.18 

NATIONAL FOUNDATION FOR EDUCATIONAL RESEARCH (NFER) 
^kw Matfis Stiidy of Attalnmint Tests: 21.16 

NAIiUNAL LiNDING LISRARY ^Pr^CliNCl AND TECHNOLOGY (Now IRITISH LIBRARY) 




Photocopying ^rvi^: 19.21J.2 



NETHERLANDS 

AngiO'Dutch Cooperation; 22.19 

New Trends in the Teaching of the Physical and Integrated Sciflnces 
PC Course in London: 22.19; 23.24 

NUIERIA 

27.30; 28.17 

African Primary Science Programmas: 26,24 
Curricujum Development: 19.25; 28,17 

NOTTINGHAM UNIVERSITY 

SCHOOL OF EDUCATION: 2413 

N0TTINGHAIV1SHIRE SCHOOLS MODE 3 INTEGRATED SCIENCE COURSE: 
25.5 

NUFFIELD GROUP FOR RESEARCH AND INNOVATION IN HIGHER EDUCAl ION 
23.16; 2421; 25.17 

NUFFIELD INFORMATION PROJECT 
28.1 

NUFFIELD MATHiMATICS PROJECT (5-13) 
laiO; 26.9* 

NUFFIELD scheme and it future influence: 
20.21.3 

NUFFIELD SCIENCE TEACHING PROJECTS 

SCIENCE TEACHER EDUCATION PROJECT: 242; 25.22 

REVISION OF NUFFIELD *0' LEVEL BIOLOGY, CHEMISTRy AND PHYSICS: 241*; 27.2 
SECONDARY *A' LEVEL PROJECTS 

Attitudes to Science: Comparison with non-Nuf field students* attitudes {Abstract): 23.19.1 

BIOLOGY: 

Eviluationt 18.2M; 19.21.3; 20.21.5: 2423,1 
Diffusion: 2423,1 
CHEMISTRY: 241.2; 

PHYSICAL SCIENCES: 20.1*; 23.3; 23.19,2<A); 25.1 

PROBLEMS AND REWARDS IN TEACHING NUFFIELD W LEVEL: 20.21.3 
SECONDARY NON^EXAMINATION 

Combined Science (11-13); 21*5; 27.18.1 

16+ Science: 20.2; 23.4 
SECONDARY *0' LEVEL PROJECTS: 

General: 27.18.1 

Biology: 241; 27.2; 25.19.2 

Chemistry: 241; 27.2 

Physics: 241 

NUFFIELD and the Universities: 
20,21.3 

NUFFIELD SECONDARY SCIENCE: AN iVALUATION 
27.10 

OECD (ORGANISATION FOR ECONOMIC COOPERATION AND DEVELOPMENT) 
Publications: 22.17.13 

OBJECTIVE TESTING 
25,2*; 

'O* LEVELS 

Sea: GCE ^0' LEVELS 

OPEN UNIVERSITY 
18.16 

H igher degrtes 1 9. 1 6. 5 

Design and evaluation of science coursei: 23,19,4{A) 
Tichnolo^ for teachers: 25,13 

'PEOPLE AND RESOURCES' - Conservitlon Education Frojeet 
Q Seei CONSiRVATION iDUCATION PROJECT Q 



P£RU 

Physics teaching: 24.25 

PHYSICS EDUCATION 

MScm; 26.2 (Reading); 

PHYSICS TEACHING 
Conferences: 24.30 
Pom: 24,25 

Programmed learning in: 21,22.2 

PHYSICS TEACHING PROJECTS 

Higher Education Learning Pro|ect (HELP): 23,6 
Physics Interface Proiect: 21J 
see also: NUFFIELD PROJECTS 

PIAGET: 
257 

PRIMARY MATHEMATfCS 
27 J 2 

Early Mathematical Experiences Project: 23.11 

Evaluation Studies: 20J0: 21.13; 23,12 

See also: GLOUCiSTERSHIRE MATHS WORKCARDS 

NUFFIELD MATHiMATICS PROJECT 

SCHOOLS COUNCIL PROJECTS 

PRIMARY SCHOOLS BIOLOG^ SCHEME 
24.5 

PROFESSORS OF SCiENCE EDUCATION 
Biological Edueation: 20.5 

PROGRAMMED LEARNING 

See: EDUCATIONAL TECHNOLOGY 

PROJECT TECHNOLOGV 

See: SCHOOLS COUNCIL 

(Curriculum Oevelopment/ 

PUBLICATIONS 

ICI Publications: 19.7 
RIC Publications: 19.20.2 
Shellmex: 19.6 
Unesco: 

New Trends in Integrated Science Teaching: (VoL2) 22.17,1 
New Trends in Mathamatici Taaching: {VoL33) 22,17.8 
New Trends In Physics Teaching: (VoL2) 20,20,11 
Pilot Project for Taaching Biology In Africa: 27.28; 28.22 
Teaching School Physics: 20,20.12 

PUBLICATIONS 

See also: ASSOCIATION FOR SCIHNCE EDUCATICN SCHOOLS 

COUNCIL PUBLICATIONS 
AUDIO^VISUAL/iDUCATIONAL AIDS 

Nuffield Audlo'Visual Pack^e for A^level 

17.23.21 

COUNCIL OF EUROPE PUBLICATIONS 

European Curriculum Studies No 1 — Mathematics: 20,20.20 

No 3 - Biology: 20.20,21 
No 4 - Chemiitry: 20,20,22 
No 6 « Physics: 20.20.23 
PERIODICALS: INDIVIDUAL TITLES 

Biological Edueation Newilettar (Internationai Union of 



Blolc^lcal Sciences — lUBS): 27.26 

Bulletin of Environmental Education (BEE): 23.18.7 

Chemical Society Reviews: 19.21,2 

Chimlitry In Britain ^ 32 21.22.1 

Edueation end Triinlng: ' 19.21.5 



Education in Chemistry {RIC/CS) 

Educatiot, in Science (ASi): 
Educiiclon 

Educational Development Internationsl - CiDO journal: 
FRAME (Gfinmal EdiiCition In Engineerinu Project) 
Jouinal o' Ijiojogical Educatiori (insL. of BioL); 

Kenya Science Toachors Association Journal 
Mathamatical Education for Teaching: 
Mathematical Gazette' 

Mathematics Teaching (ATM): 
New Scientist: 

Out of School Scientific and Technical Education (ICC) 
Physics Education (Inst of Phys, & Phys. Soc): 
Programmed Laerningand iducational Technology' 
SATIS: 

School Science Review (ASE): 
Science Policy: 
Science Teaching Equipment- 
Studies in Science Education: 

Trends in Education: 
Which 
REPORTS/REVIEWS 

Aims, Methods & Assessment in Advanced Science Education 
Alternatives to tho Lecture in Chemistry: 
Anatomy, Physiology and Health (Ord, ^de) 

Memo No 11 (Scottish): 
Artificial Intelligence: 
Aspects of Educational Technology V: 
Chemical Education in Industry (Chemical Society) 
Chemical Labelling (ASE Report) 
Chemical Society Reviews 

Development of Sclerfre and Mathematics Concepts in 

YDunn Children In African Countries: 
The Discipline of Chjmistry - Its Place in Education 
The Education and Training of Science Laboratory 

Technicians In Schools and Colleges: 
Educational Technology and the Expansion of Education - NCET 
Electrostatics for Certificate of Sixth Year Studies: 
Entry to Chemistry Courses at the Tertiary Level - 

A preliminary survey 
Environmental Science Edbgation for Pre*Servlce 

Primary Teacher Education (Workshop Report) 
The Human Environmant: the British view 
Integrated Science and Teacher Education (ISTE) — 

Caribbean Workshop: 
Internationil Studies in Evaluation — Science Education in 19 

countrieii 

Inventory of National Activltiei in Chemical Education: 
Manipulative Skills in School Mathematics: — SMP pamphlet 
The Mathematical Needs of -A' Livel Physics Students: 
Mathematics Eleven to Sixteen: (Mathematical Assoc) 
Mathematics for Biologists: 

Mathematics: Society and Curricula (Griffiths & Howson) 
New trends In the Utlliiatlon of Educational Technology for 

Science Education^ UNESCO: ^ 
Nuffield &condary Sclince; An Evaluation Q O 



19.21.1; 21.3; 
22.18.3; 27,3 
28,1 

3,13; 23.18.4 

22,17.14 

24.17 

19,21,3; Z0.21,B; 22.18,4; 

24,23.1; 25,19,1; 27.15; 

28.14.1 

26.7; 27.11 

21.22.6; 22,18.1; 

24.23,4 

20,21.6: 22.18.6 

25,19.3 

19,20,12 

19.21,6; n2,11 

21,22.2; 24.23.5 & 8 

22,4 

21,22.4; 22,18.7; 25,19.2 

22.17.1: 

22,18.2 

23.18.5; 24,22,19; 24.23.2; 
24,23.3; 27,18,2 
19.21.4 
24,23.7 

25,18.7; 26.22,1 
27.18,7 

23.18.11 

25.18,8 

19,20.18 

25,2 

26,22.5 

21.22,3 

27,29 (Seminar report) 
23,9 

25.3 

24,18 

27.17 

20.20.10 

27,30 
20,20,28 

27,21 

2BM 

28.21 

27,13 

22.11 

26.22.6 

27.15 

26,22,2 

26,22.7 
27,10 



PUBUCATIONS (Cont'd) 

Objective Testmg — A Workshop Report {Chemical Society) 
Pattern and Variation in Curriculum Development Projects: 
Priri-.dry Education in Scotland ^ MathematiGS Curriculum Paper 13: 
School Geuyraphy in the Changing Curriculum: 
Sciance: A Curriculum Model for the 1980's 
Science Education in Atrica (Riport of the Sixth Leverhulme 
Conference): 

Science Education in 19 Countries (International Studies in 

ivaluation); 
Science for the 13-16 Age Group (ASE) 

Scottish Education Department — Consultative Committee on the 

Curriculum — 2nd Report: 
16—19 Grovvth and Response: 2, EKamlnation Structure, 

Schools Council Working Poper No 46: 
Teaching and Learning in Chemistry: Conference Proceedings 
Technical Education in Secondary Schools (SED): 
UNESCO (Workshop) — Integrated Science Teaching in the 

Asian Region: 

UNESCO Regional Serninar on School Science Equipment 

(New Delhi) 
University Chemistry Teaching: 

What's Going on in Primary Maths — Report by the Primary 

Maths Project: 
TEACHERS' HANDBOOKS/GUIDES 

Adaptable Furniture and SmV' jj^ for iducation and Science: 
Aims, Methods and Assessment In Advanced Science Education 
Animal Accommodation for Schools 
Aspects of Educationil Technology V 

see: REPORTS/REVIEWS above 
Assessment of Attainment in Sixth Form Science; 

Schools Council Examinations Bulletin 27: 
Assessment Techniques — an introduction 
A Bibliography of Resources for Chemistry Teachers: 
Biological References 

from the SSR and J. Biol. Ed: 
Chemical Nomenclature: 
Children Using Mathematics: 
Data and the Chemist 
The Development Puzzle 
Environmental Education 
Equipment for Audio^Vliual Aids ( i372/73) 
Experiments in Radioactivity: 
Fifteen Starters for the Secondary Classroom (ATM): 
A Handbook of Biology Teaching Methodi: 
Hazards In the Chemical Laboratory (RIC): 
Making Elementary Science Apparatus: 
Mathematics^ The later primary years* a Nuffield/CEDO 

Handbook for Teachers: 
Mathematics through School: 

New Thinking in School Geography (OES pamphlet No 59): 
New UNESCO Source Book for Science Teaching 
Nuffield Mathematics Project Book 5 

Computation and Structure: 
Nuffield Mathematics Project Checking Up II 
Nuffield Secondary Science: An Evaluation 
Objective Testing: a guide for Science Teachers: 
Of Measures and Meaning 
The Place of Science in Environmental Educations 
Plant Physiology 

The principles of objectiva testing* In chemistry: 
The principles of objective teiting In mathematics: 
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25.2 

23.18.1 

22j 

26,21 

27.17 

19.20.11 

25.23 
23.10 

19.17 

22.17,11 

27,18.6 

20.20.27 

24.28 (RECSAM 1972) 

24.26 
23,18.6 

27,12 

21.2T10 
25.18.7; 26.22.1 
25.6 



24.22.13 
22,17.12 

24,22.4; 27,18.2,6 
23.iai0; 27.18.2 

20,20.5; 22.3 

21.21.7 

21.2T4 

24.22.17 

21,21.3 

21.21.9 

25.4 

23.18.12 
24.22.1 
19.20,2 
23.18.3 

19,20.14 
19,20.13 
19,20.15 
24J2J 

21,21.8 
20.20.4 
27.10 

19.20.9; 27.18.2 

24.22.16 

24.22,15 

21,21.2 

22.17,2 

22.17,2 



PUBLICATfONS (Cont'd) 

The production of School Science Equipment: 

Projict invlronmint 25.15 

Quantitative data in science and technology (ASLIB) 21.21,5 

Radio liotope Exparimenti in Phyilci^ Chemistry and Biology 24.22*10 
Recommended Practice for Schools Relating to the Use of 

Living Orgenisms and Material of Living Origin: 24*22,2 

Reference of Use to Teachers of Mathematics: 27.18*2,5 
Research in Science and Mithematics Education — 

A list of theses for higher degrees in British Universities: 27.18.2,4 

Resource Book on Chemical Education in the United Kingdom: 28,13.2 
The Role of the Head Teacher (ASE Science and Primary 

Education Papisr No 2): 26.22.4 

Safeguards In the School Laboratory (ASE) 19,20.1 

A Safety Handbook for Science Teachers 24.22. 11 

School Book Guide: Secondary Gfography: 23^18,8 

School Book Guide: Secondary Biology: 23,18.9 

School Technology in Action: 26.22.8 

Science and Mathematici Teachers Handbook (STAN): 28,17 

Small Mammnlf.: 25.6 

StrtJctured Questions in A-level Chemistry: 24.22.B 

Teachers' Guide to Assessment in Modern Chemiitry: 20.20.6 
Teachers' Study Guide on the Biology of Human Populations! 

Version for Africa; 28.13.3 

Teaching Environmental Studies in the Middle and Primary Schools: 19.20.17 

The Teaching of Mathematics in the Primary School: 22,17,7 

The Teaching of Science to Pupils of Low Educational Attainment: 24.22,14 

Teaching Science in Australian Schools: 19,20.10 

Techniques and Apparatus for the Science T tcher 24.22. 1 
Techniques and Problems of Assessment: A Practical Handbook 

for Teachers 24.22,12 

Tovvards Numeracy 20*20.3 
TEXTBOOKS, Packs etc 

Caribbean Junior Biology: 20,20,16 

Certificate Chemistry (Cane and Sellwood) 25.18.1 

Chemistry: Facts, Patterns and Principles 20.20.8 

Chemistry: A New Course for CSE 20.20.9 

Chemistry by Concept: 22.17,5 

Chemistry by Experiment and Understanding 19.20,3 

Chemistry — Objectives end Completion Tests for 0*level 26. 18.2 
CSE General Science 

Book 1 Matter and Energy ) 20 20 2 

Book 2 Man and His Environment ) 

Discovering biology: 22,17.10 

Discovering Chemistry 21.21*6 

Experimental work in biology: 18.28,3; 20,20,19 

Explore and Discover: Science for the Middle Years: 25,18,6 

A First Geography of the Eastern Caribbean: 20,20.25 
Geography in Educatloni a bibliography of British Sources 

1870-1970 20.20.24 

Helnemann Experimental Chemistry Series (Mee and Rogers) 26,22.3 

Hurriin Biology Objective and Completion Tests for O-level 24,22.3 
Intermediate Technology ^ An Introduction from Voluntary 

Committee on Overseas Aid and Development 24.22.18 

Introducing Chemistry: 27,18 J 

Investigating Chemistry: 22,17.6 

Looking at LlHi 19.20 J 

Materials Science Unit 1 ^ Motor Vehicle Technology: 28.13«4 

Mathimitici for Schools^ ^ 27,18,4 

Methuen Studies in Science^ 35 18,20,8 

Modern Mathematias for iist Africa: 27.18J 



PUBLICATIONS (Cont'd) 

Modern Mitsorology and Clinriatology; 

Multiple Choice Pipers in Advanced Level Physics 

A New Practical Chemistry; 

Objeative Questions in Chemistry 

Oxford Biology Readers 

Patterns and problems in world agriculture: 

Physics* Concepts and Models 

Physics by experiments 

Physics by Investigation* 

Probe 2 and Teacher's Boole: 
Physics Projects: 
Plastics — Project technology 
The Polymorphiim of Elements and Compounds 
Project Technology Handbooks 
Questions and Problems in Pre=University Physics 
School Projects in Natural History: 
Simple Slide Rule: 
Structure and Metals: 
Structured Questions in Chemistry: 
Studies in chemistry series: 

1. Chemical equilibria P J Hills 

2. The Modern Gas Industry D Scott Wilson 

3. Chemical Klnetici N R Walte 

4. The fine organic chemicals Industry T F McGombie 

5. Petrochemicals Today J P Stern and i S Stern 

6. The chemistry of fibres J E Mcln^re 

7* The rusting of iron, causes and control U R Evans 

8. Noble Gases and their Influence on theories of 

Chemical Bonding G P Rendle 

9, Photochemiitry P Borrell 
Thermodynamics (Cosmos Series) 
West African Butterflies and Moths: 
The Working World of Physics 

QUESTION BANKS 
Biology: 

RADIOACTIVITY 

Experiments in: 

RfADiNG UNIVERSITY 

MSc in Chemical Education 



19.20,16 

24.22.7 

19.20.4 

20.20.7 

20.20.18 

20.20.17 

20.20.14 

22.17.3 

20.20. 1i 
19.20.B 
26.18.3 
24.22.6 

20.19; 25,18.3 

24.22.8 

19.20.7 

22.17 J 

25,18.5 

20,20J 

22.17.4 



25,18.4 
21.21.1 
20.20.13 

20.4 

25,4* 

21.10 



RESEARCH AND INNOVATION IN HIGHER EDUCATION 

See: NUFFIELD GROUP FOR RESEARCH AND INNOVATION IN HIGHER EDUCATION 

ROYAL LIBERTY SCHOOL COMPUTER DEPARTMENT 
21.14 

RURAL STUDIES 

SCHOOL MATHEMATICS PROJECT (SMP) 
WQrkcards:23.13» 

Publications: 20.11; Manipulative Skills: 27.13 

SCHOOL SCIENCE EQUIPMENT 
See APPARATUS 

SCHOOLS COUNCIL PROJECTS 

Working Party on Dlsiemlnation: 19.18 
PrDgresi In Learning ^ience: 21.4; 22.2 
Project Health Education: 22.16 
CURRICULUM DEVELOPMENT 

Computirs In the Curriculum Prgjeet: 26,13 

Environmental Studies: 19.4; 20.3*; 25.14 

Giography 14^18^ 2i.12 
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SCHOOLS COUNCIL PROJECTS (Confd) 

Geography for the Young School Leaver.^ 22.15 

Intggrated Sclin^ (13-16 yean) (SCISP): 19.1 & 2; 23.2; 26.7; 27 j 

Loughborough Unlvgrslty, Engineering Science 

Development Unit: 21.18; 24.19 
Mathemaucs Curriculum: A critical view: 21.12 
Project Environmint* 25.1S* 

Project T^chnol^: 19.19; 20.19*; 25,18*3; 26,19; Briefs 28.12 
Science S/13 Project: 19.3; 23,7; 26.6; 27.8 

Secondary Mathematici Project (Maths for the Majority): 19.9; 23.19.6(A); 24.8*; 25.8; 28.6 
iDUCATIONAL RESEARCH 

Reading University VI Form Curriaulum Project: 21.17; 24J 
Primary Mathematici Project: 20.10; 21.13; 23.12; 27.12 
Progress in Learning Science: 21,4; 22.2 

SCHOOLS COUNCIL PUBLICATIONS 
23.18.1; 27,18.8 
Bulletini: 23.18.2 
Project Profilas: 26.20 

Working Papers: 19.20.19; 20.20.26; 22.17.11 

(A complete list of Schools Council Publications can be obtained from: 

Publicationi Section, Schools Council, 160 Great Portland St, London WIN 6LL) 

SCHOOLS INFORIVIATION CENTRE ON THE CHEMICAL INDUSTRY: 

20.6*; 

SCIENCE AND TECHNOLOGY INFORMATION SOURCES (SATIS) 
22.4; 

SCiENCE EDUCATION FOR THE LEAST ABLE 
2M5.6 
27.17 

SCIENCE EDUCATION PROJECT IN AFRICA (8QPA). 
27.29; 27.30 

SCIENCE IN A SOCIAL CONTEXT (SISCON) 
Sea: SISCON 

SISCON: SCIENCE IN A SOCIAL CONTEXT PROJECT 
24,4; 28,2 

SCIENCE TEACHER EDUCATION PROJECT (STEP) 
See: NUFFIELD SCIENCE TEACHING PROJECT 
— STEP Teacher Training 

SCIENCE TEACHING PROJECTS 
list of 21.1 

SCHOOLS COUNCIL PROJECTS 

NUFFIELD SCIENCE TEACHING PROJECT 
See: INDIVIDUAL SUBJECTS 

UNESCO 

SCIENCE TEACHING APPARATUS 
Sfi: APPARATUS 

SCIENCE 5/13 PROJECT 

Sfe: SCHOOLS COUNCIL PROJECTS 

SCIENCE USES MATHEMATICS (SUM) 
22.10; 28.9 

SCIREFS 

20.20.1; 23.17 (full list) 

SCOTLAND »^ BACKGROUND TO CURRICULUM DEVELOPMENT 
Chemlitry, Syltibus^ ivaluatfon: 24.23.3 
Computers see: COMPUTER EDUCATION 
Msthtmatics: 19,17.1 

Projacts in Mathemati^: 22*14; 24,11 Q i . 



SCOTLAND » BACKGROUND TO CURRICULUM DEVELOPMENT ICont'd) 
Projects in Sclance: 22J; 21,1 
SeeBlso' SMG; SCOTTISH MODULAR MATHS 

SCOTTISH MATHEMATICS GROUP 
2411.1; 27.14* 
Publications: 20,12; 27,14 

SCOTTISH MODULAR MATHEMATICS 
26,8*; 

SCOTTISH CENTRAL COMMITTEE ON SCIENCE 
27.17 

SCOTTISH CENTRE FOR MATHEMATICS, SCIENCE AND TECHNICAL EDUCATION 
23,15; Memo No 11 (Anat, Phys & Healthh 23.18.11 
25.16 (Memos Nos 13,14 & 15); 26,4 (Memos 16& 17); 
27.17* (pubs.); 28.10 

SCOTTISH EDUCATION DEPARTMENT 

Consultative Committee on the Curriculum — seeon^ report 1068/71 \ 19.17 

SCOTTISH MATHEMATICAL COUNCIL 
24.10 

SECONDMENT OF CHEMISTS AND CHEMICAL ENGINEERS FROM INPUSTRY FOR 
TEACHER TRAINING: 
Conference 21-9 

SEYCHELLES 
TVC: 19.22 

SIERRA LEONE 
TVC: 19.22 
27.30 

SINGAPORE 

Colombo Plan Staff College for Technician Education: 19.30; 26.25 

SIXTH FORM MATHEMATICS PROJECT 

See: SCHOOLS COUNCIL PROJECTS - 

READING UNIVERSITY VI FORM MATHS PROJECT 

SIXTH FORM SCIENCE TOPICS 
See: PUBLICATIONS ICI 

SMP 

See: SCHOOL MATHEMATICS PROJECT 

SRI LANKA 

Teachers' Vacation Course: 19.22 

STANDING CONFERENCE ON SCHOOLS SCIENCE AND TECHNOLOGY (SCSST) 
26.13 

STIRLING UNIVERSITY 
24.4.7 

SURREY UNIVERSITY 
24.48 

SUSSEX UNIVERSITY 
24.4.9 

SWAZILAND 

ai.2§ 

TVC: 19.22 

TANZANIA 

9th Symposium of E.AfrlGan Academy: 19*26 

TEACHER TRAINING COURSES OVERSEAS 
Vacation Coursis (Education Seminars) 
Gambia: 19*22 O Q 

Guyana: 19.22 ^ ^ 

India: 19.22; 2SJ1 



TEACHER TRAINING COURSE - OVf RSEAS (Cont'd) 
Indonesii: 19,22 
Jamaica! 19.22 
Kenya: 19.22 
Lesotho: 19.22 
IVIalaysla: 19*22 
N\a\XBi 19,22 
Mauritius: 19.22 
Montserrat: 19.22 
Seychelles: 19.22 
Sierra Leone: 19.22 
Sri Lanka; 19,22 

TEACHING AIDS 

Maths (Osmiroid): 2E.9 

TiACHING PROBLEM SOLVING IN MATHEMATICS 
20.21.6 

TECHNICAL EDUCATION 

Projects: 27.17 

TECHNOLOGV IN SCHOOLS 
20.26; 20.20.27; 25.13 
See also: SCHOOLS CCUNCIL PROJECTS 
INTERMEDIATE TECHNOLOGV 

TECHNOLOGV FOR TEACH ER;1 
Open University Courie: 25.13 

THAILAND 

Institute for the Promotion of Teaohing Science and Technology: 19.27 

UGANDA 

22.ia3 

Annual Chemical Society Conference: 19.28 

USA 

Center for Unified Science Education (CUSE): 21,27 
National Science Teichers Association: (NSTA): 22.24 

UNDERSTANDING 

25.19.1 {Children's) 

UNESCO 

Pilot projects - 

Biology: 27,28 (Africa);* 28.22 

UNIVERSITY DEPARTMENTS OF EDUCATION 
MATHEMATICS STUDV GROUP (UDEMSG) 
27.11 

VOLUNTARY COMMITTEE ON OVERSEAS AID AND DEVELOPMENT (VCOAD) 
24.22.17 

WEST AFRICA 

Project in Advanced Mathematics: 27,20 

WEST AFRICAN ASSOCIATIONS OF SCIENCE TEACHERS (WAAST) 
24.27 

WEST AFRICAN EXAMINATIONS COUNCIL 
27.20 

YORK 

27.7 

ZAMBIA 

23.25 q Q 

Association for Science Education {ZASE): 23.2B O %/ 
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